According to Berridge (1996) , a consumption test measures both liking and wanting, however the TR test only measures liking. Berridge (1996) has shown that wanting and liking are independent processes; liking is a reflection of the palatability of the solution, whereas wanting reflects the likelihood that the rat will reach out to get the solution by approaching the bottle and drinking. Wanting and liking have separate underlying brain substrates (Berridge, 1996) . To distinguish between appetite and palatability means to distinguish between the disposition to eat and the sensory "pleasure" of actually eating. The TR test isolates consummatory responses in absence of the approach; measuring the rats "liking" of the taste.
The present experiments are aimed at determining if attenuation of neophobia is accompanied by a change in the 'liking' of the taste in the absence of approach using the TR test.
If the novel flavour becomes more palatable as it becomes familiar, then rats should display an increase in hedonic reactions over subsequent exposures.
Experiment 1
Subgroups of rats received a brief intraoral infusion of one of four concentrations of saccharin solution (0% [water] , 0.1%, 0.25% or 0.5%) on each of five successive days. To ensure that post-ingestive consequences during each daily trial did not change reactivity to the taste, non-deprived rats received a total of 100 µl over 10 sec (see Grill & Norgren, 1978) . Different concentrations of saccharin were employed because the neophobic reactions are greater (and their attenuation therefore more profound) in consumption tests with higher concentrations of saccharin (Gilley & Franchina, 1985) . The hedonic reactions of rhythmic tongue protrusions (visible in the front of the mouth) and lateral tongue protrusions (emerging at the side of the mouth and sweeping back along the lips) were measured in the TR. There were very few occasions of paw licking (another hedonic reaction displayed during longer TR tests) or any aversive TR reaction on any trial.
Following the final TR test trial, the rats were water deprived over night (to ensure approach to the bottle) and presented with a graduated tube containing 0.25% saccharin solution with intake measures taken at 5 min and 24 hr to assess whether prior taste exposure by intraoral infusion would attenuate neophobia when tested by bottle. A single concentration between 0.1% and 0.5% was used because attenuated neophobia has been shown to generalize across concentrations of saccharin (Gilley & Franchina, 1985) . Neophobia attenuation has been reported to occur within 4-6 hr (Green & Parker, 1975; Nachman and Ashe, 1974) following initial exposure to the taste in a consumption test.
Method

Subjects
Male Sprague-Dawley rats weighing 250-335 g, on the first day of testing served as subjects.
The animals were obtained from Charles River Laboratories in St. Constant, Quebec. They were individually housed in shoebox cages. The rats had ad-lib access to Purina rat chow and water during the experiment, except as indicated. The rats were maintained on a reversed light/dark cycle (lights off at 07:00 h), at room temperature of 20-22° C and humidity of 60-70%. All conditioning and testing occurred between the hours of 07:45 and 14:00, in the dark cycle. All procedures employed in this experiment were approved by the University of Guelph Institutional Animal Care Committee in accordance with the guidelines of the Canadian Council on Animal Care.
Intraoral cannulation
Three days after arriving in the laboratory, the rats were implanted with an intraoral cannula (as previously described, e.g., Rock et al, 2009 ). The rats were anaesthetized with isofluorane followed by subcutaneous (sc) injection of anafen (7 mg/kg; Merial, Duluth, GA). A thin-walled 15-gauge stainless steel needle was inserted at the back of the neck and directed subcutaneously around the ear and brought out behind the first molar inside the mouth.
Intramedic Polyethylene tubing with an inner diameter of 0.86 mm and an outer diameter of 1.27 mm was run through the needle and the needle is removed. A circular rubber adaptor with a diameter of 3.00 mm was then attached to the exposed tubing at the back of the neck. The tubing was held secure in the oral cavity by an O-ring slipped over the tubing just at the back of the neck. Post-operative treatment included intraoral infusions of Nolvadent oral cleansing solution and application of Savlon topically, for a period of 3 days. For conditioning and testing, the cannula was connected to an infusion pump for delivery of a taste by slipping the exposed portion of the cannula into tightly fitted additional tubing attached to the infusion pump.
Procedure
Taste Reactivity Test. Following three days of recovery from intraoral cannulation surgery, on Day 1 and 2 of training, the rats received an adaptation trial in the TR chamber. The rats were individually placed in a Plexiglas TR chamber (22.5 cm X 26.0 cm X 20.0 cm) and their cannula was attached to an infusion pump for fluid delivery. During each adaptation trial, the rats received an infusion of 100 µl of water over 10 sec period after which they were returned to their home cage. All rats received the adaptation for two consecutive days. On training days 3 through 7 the rats were randomly assigned into groups (n = 8/group), which each received a different concentration of saccharin solution (0.0% [water], 0.1%, 0.25%, and 0.5%) mixed in reverse osmosis water at the rate of 100 µl over 10 sec. For each of the five training days the rats received the same concentration of saccharin solution at the same rate of infusion. Orofacial reactions were recorded using a digital video camcorder directed at a mirror at a 45° C angle below the TR chamber.
Bottle Consumption Test. At 4 p.m. on Day 7, the water bottles were removed from the rats home cages. The following day they were presented with a single graduated tube containing 0.25% saccharin solution on the home cage and the amount consumed was recorded after 5 min and 24 hr.
Behavioral measures
The videotapes were scored using The Observer (Noldus Information Technology, Sterling, VA) event recording system. The frequency of forward tongue protrusions (extensions of the tongue out of the front of the mouth) and lateral tongue protrusions (extension of the tongue out of the sides of the mouth, sweeping back along the lips) were scored frame by frame.
These were also combined to provide a summed hedonic reaction score. The behaviors were scored by two raters and interrater correlation was assessed (with r's > .96). The amount of saccharin solution consumed in milliliters (ml) during the one-bottle test provided the measure of the consumption test.
Results
TR Trials
Group Water, the control condition, displayed fewer hedonic reactions than the saccharin groups for each of the reactions scored. Furthermore, there was no evidence of systematic increases in the hedonic responding (attenuation of neophobia) across trials for any group. 
Bottle Test
When given either a 5 min test or 24 h test, only rats treated with water during the TR trials displayed neophobia for the 0.25% saccharin solution. The mean ml of 0.25% saccharin solution consumed by the different TR concentration groups after 5 min of drinking (top section) and after 24 h of drinking (bottom section) is presented in Figure 2 . A single factor ANOVA revealed a significant effect of TR test concentration for the 5 min test, F(3, 26) = 3.2; p < .05, and for the 24 h test, F(3, 26) = 3.6; p < .05. For the 5 min test, Bonferroni post-hoc comparison tests revealed that rats with no previous saccharin experience (Group Water) drank significantly less saccharin than those rats exposed to 0.25% or 0.5% saccharin solution during the TR tests (p's < .025). For the 24 h test, rats infused with water in the TR tests drank less saccharin solution than all groups infused with saccharin in the TR tests (p's < .01).
Discussion
In Experiment 1, when intraorally infused with various concentrations of saccharin solution across trials, rats did not show any evidence of enhanced hedonic reactions in the TR test. On the other hand, when rats were presented with a 5 min and 24 h bottle test containing 0.25% saccharin solution, prior exposure to saccharin solution by intraoral infusion in the TR test resulted in enhanced consumption. During the 5 min test, rats that had prior exposure to 0.25% and 0.5% saccharin solution in the TR test drank significantly more than those with no saccharin experience. In addition, after 24 hrs, rats with prior exposure to any saccharin solution in the TR test drank significantly more than those with no experience with the taste. These results suggest that the display of attenuated neophobia does not require enhancement of palatability of the taste.
On the other hand, the bottle test provided a longer period of flavour exposure (at least 5 min), providing a greater opportunity to display enhanced wanting or liking of the solution than the brief TR test.
Experiment 2
In Experiment 1, the bottle test lasted a minimum of 5 min, but the TR tests were only 10 sec in duration. Therefore, it is possible that the longer opportunity to consume from the bottle revealed the effect of prior experience with saccharin (attenuated neophobia). Therefore, in Experiment 2, rats were given 5, 10-sec infusions of either water or 0.5% saccharin (as in Experiment 1), but instead of a subsequent 5 min bottle test with 0.25% saccharin solution, all rats received a 5 min infusion of 0.25% saccharin solution in the TR test on the subsequent day and again 24 hr later. If neophobia is based upon reluctance to approach the bottle, then the 5 min TR test should show no effect of prior saccharin exposure. If however, neophobia is reflected in the enhancement of the palatability of the flavor, rats will display a greater number of hedonic reactions across trials. The latter effect would suggest that the 10 sec infusions of saccharin solutions across the 5 trials were too brief for the display of increased liking.
Method
Experiment 2 was conducted as Experiment 1, except that during Days 3 -7, rats received daily 10 sec infusions of water (n = 7) or 0.5% saccharin solution (n = 8). On Days 8 and 9, they were given 5-min (5 ml at the rate of 1 ml/min) intraoral infusions of 0.25% saccharin solution in a non-deprived state. These latter tests trials were scored at a 1/5 speed.
Results
As in Experiment 1, rats in Group 0.5% Saccharin displayed more hedonic reactions than rats in Group Water during the five TR training trials. As well, there was no evidence that saccharin palatability increased as training proceeded. Therefore, the results reported here do not support the suggestion by Garcia et al (1972) that attenuated neophobia is the result of enhanced palatability of the flavor.
Reilly and colleagues (see Reilly & Bornovalova 2005, for review; Nachman & Ashe, 1974; Roman et al, 2009; St Andre & Reilly, 2007) have argued that the deficit in conditioned taste avoidance learning evident in rats with lesions of the basolateral amygdala (BLA) or the insular cortex is actually a deficit in their capacity to identify novel foods; that is, they do not display neophobia. If the display of neophobia relies upon the approach component of responding and does not simply reflect an enhanced 'liking' of the flavor, then the deficit in conditioned taste avoidance may also represent a deficit is approach rather than a deficit in palatability processing. In support of such an interpretation, Rana and Parker (2008) recently reported that lesions of the BLA interfered with lithium-induced conditioned taste avoidance, but not with lithium-induced conditioned disgust reactions, reflecting 'dislike" for the taste.
Furthermore, in support of the present findings, Rana and Parker (2008) reported no evidence of enhanced liking of the novel flavour of saccharin (0.1%) over subsequent TR exposures among saline conditioned lesioned or sham rats.
In order to ensure that rats would approach the drinking spout during the bottle test of Experiment 1, it was necessary to water deprive the rats overnight. However, the rats were not water deprived during any of the TR tests. One might, therefore, argue that differential water deprivation between tests produced the display of neophobia to the novel saccharin (in Group Water) in the bottle test, but not by TR test. However, the heightened motivation to drink produced by water deprivation would more likely interfere with the display of neophobia than promote the display of this hesitancy to drink. Therefore, it is unlikely that water deprivation (although it might also produce greater stress) prior to the 5-min TR test in Experiment 2 would have suppressed hedonic reactions elicited by novel 0.25% saccharin solution in Group Water.
Our results suggest that attenuated neophobia is not simply an increase in a rats' 'liking' of a flavored solution. Of course failure to observe a pattern of behavior is never definitive.
Perhaps our measures were insensitive or the conditions of our experiment were inappropriate to detect a change in palatability of the solution. It is conceivable that longer exposures to the saccharin solution by bottle consumption would have enhanced the palatability of the saccharin solution in the TR tests. However, across a range of saccharin concentrations using both brief (10-sec) exposure tests and longer (5-min) exposure tests, rats showed no evidence of between trials modification in hedonic reactions to saccharin solution on the basis of prior experience with saccharin solution. Regardless of prior taste experience, within a session rats did, however, display suppressed hedonic reactions during the 5-min intraoral infusion of saccharin in Experiment 2 suggesting a satiation effect with prolonged exposure. A similar lack of modification of either ingestive responding or aversive responding between trials using the naturally aversive tastes of HCl and quinine hydrochloride has also been reported (Breslin et al., 1990) , suggesting that the effect is not merely a function of the palatability of the flavored solution. Instead, the display of attenuation of neophobia in rats appears to rely upon a test that confounds appetitive and consummatory responding. When the approach component of responding is removed in the TR test, rats show no change in reactivity with prior experience with the tastant. 
